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The following text is a working technical document.  This draft technical report can be
referred to when making out the  matrix for Management Issues within the Pocono
Watershed. 

Please concentrate on TEXT, and the delivery of information.  Tables, Maps, Graphs are
not yet numbered.  The Final Draft will contain all sequential numbering labels.  Also,
due to the limitations of the WORD program, random page breaks occur, splits in text,
etc.  These will be corrected in the final copy.   

Geology, Geomorphology, Geohydrology, and Surface Water Hydrology
Of the Pocono Creek Basin

The Pocono Creek basin is encompassed by two physiographic provinces, the Appalachian
Plateau in the northern part of the watershed and the Valley and Ridge in the southern part. The
Pocono Escarpment subdivides the Appalachian Plateau province into the Pocono Plateau section
in the northwest and the Glaciated Low Plateau section to the southeast. The Appalachian Plateau
province is categorized by gently folded rocks of Devonian age, and more than 75% of the
watershed lies within its boundaries. The Appalachian Mountain section of the Valley and Ridge
province occupies the remainder of the watershed and is characterized by more intensely
deformed sedimentary rocks also of Devonian age.

Geologic Structure

Within the Pocono Creek watershed, the Pocono Plateau escarpment trends from east to west
and forms the most prominent topographic feature, Camelback Mountain. The orientation of
Camelback Mountain deviates from the more general north to south trend of the Pocono Plateau
escarpment due to the occurrence of nearly vertical faulting on the northern flank of the
mountain. Faulting across the Pocono Plateau escarpment continues into the southern part of the
watershed and is generally perpendicular to the escarpment. The Glaciated Low Plateau section
is composed of shale, siltstone and sandstone units that have been gently folded into synclines
and anticlines. The fold axises strike from northeast to southwest and plunge to the southwest.
The bedding dips 15-25 degrees to the northwest and most bedding planes is influenced by this
structural trend, however, smaller-scale anticlines and synclines within the watershed deviate
from this trend. The Appalachian Mountain section of the Valley and Ridge province contains
more intensely deformed rocks than those of the Appalachian Plateau. This intense deformation
is exemplified by the Lehighton Anticline, which trends northeast to southwest, and is found just
outside the Pocono Creek watershed in the Broadhead Creek and the McMichael Creek basins.

Geomorphology

The topography of the Pocono Creek watershed reflects many influences from continental
glaciation. Glacial deposits of both Illinoisan and Wisconsin age overlie much of the watershed
bedrock to varying thickness based primarily on the province or section of a particular location.
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The Pocono Plateau section contains numerous glacial features including terminal moraine
deposits and u-shaped valleys. The Glaciated Low Plateau section of the Appalachian Plateau and
the Valley and Ridge province sections in the Pocono watershed also show glaciation effects;
however, the preglacial topography still dominates in these areas. Glacial deposits on this
topography vary greatly in their thickness and areal extent, whereas the Pocono Plateau deposits
are more uniform.

Glacial sediments throughout the Pocono Creek watershed are composed of differing
percentages of gravel, sands, and clay that have been derived primarily from the underlying
bedrock. The deposition categories are divided into till and stratified drift and can be further
subdivided on the basis of location and composition within the glacial regime. Some of the more
prominent features in the watershed and adjacent areas are formed as a result of glacial and post
glacial activity. The Cranberry Swamp appears to have formed from scouring during glacial
advance with subsequent peat deposition and accumulation during glacial retreat. During the
period of glacial retreat, post-glacial lakes formed, and flow from one of these lakes began to
drain eastward toward the Delaware River thereby enhancing formation of the nearby Delaware
Water Gap. Remnant glacial lakes are prominent in the watershed and often form what is called
a Paternoster Lake, a small series of lakes in a glacial valley usually separated by moraines and
connected by streams. Other features include kettle lakes, kame terrains and various types of
moraine deposits.

Geohydrology

Most ground-water supply development in the watershed occurs in the bedrock units. These
bedrock units have low primary porosity and permeability; however, post depositional fracturing
and deformation has increased secondary permeability. Fracturing and faulting associated with
the regional deformation of the bedrock into synclines and anticlines provide preferential
pathways for groundwater flow. Well yields are strongly controlled by structure. Wells
completed near a fold axis, fractures or other enhanced secondary permeability features usually
encounter more permeable strata and have increased yields. Wells not completed near a fold axis
or encountering secondary permeability features likely exhibit reduced yields. Structural control
also influences well drawndowns where anisotropic cones of depression are expected to be
parallel to the geologic strike.

Description of Geologic Formations and Members in the Pocono Watershed

The stratigraphic column in Figure ___ provides a generalized description of the formations
and members of the underlying geology in the watershed and some of their hydrologic
properties. The table is organized stratigraphically from youngest to oldest and begins in the
northwestern portion of the watershed in the Pocono Plateau section.
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A formation is a body of rock identified by lithographic characteristics and stratigraphic
position. A member is a subset of a formation and contains some characteristics of the formation
in which it belongs. For example, there are seven members of the Catskill formation in the
Pocono creek watershed, and each of them shares similar geologic age and general type of
depositional environment. Average yields in the bedrock units generally fluctuate from 15 to 50
gallons per minute (gpm) as shown in table 1.

TABLE 1.--Yields for geologic formations and members found in the Pocono Creek basin

Formation or Member Range in Yields (gpm) Average Yield (gpm)
Marcellus Formation 10-30 unknown
Mahantango Formation 3-50 15
Trimmers Rock Formation 3-50 unknown
Towamensing member (Catskill Fm.) unknown 50
Walcksville member (Catskill Fm.) 5-60 19
Beaverdam Run member (Catskill Fm.) 5-60 20
Long Run member (Catskill Fm.) >100 19
Packerton member (Catskill Fm.) Unknown Unknown
Polar Gap member (Catskill Fm.) 3-200 23

Surface Water Hydrology

Low and average (mean) streamflow conditions in the Pocono Creek basin reflect the
geology and geomorphology described above in that the secondary porosity in the bedrock and
the glacial deposits which overlay most of the watershed can store significant amounts of
precipitation. Since streamflow during baseflow and most of the mean flow periods of no
precipitation or snow melt is a function of ground water discharge from storage, measurements
of such flow and statistics derived there from can be used to describe both the expected
recurrence probabilities of specific streamflows and the relative availability of ground water.

The results from an analysis of streamflow gaging records for the nearby Bush Kill and
Brodhead Creek basins and baseflow measurements made in the Pocono Creek is shown in table
2, which contains selected flow statistics for Pocono Creek near Stoudsburg. Additional
measurements reflect similar flow characteristics throughout the basin on a per square mile
drainage area basis. Baseflow, as mentioned above, is streamflow derived only from ground-
water discharge. The various recurrence intervals are the mean baseflows which could probably
occur

TABLE 2.—Selected streamflow statistics for Pocono Creek near Stroudsburg

Period or Recurrence Interval Flow (gpm) Period or Recurrence Interval Flow (gpm)
January mean daily baseflow 26,500 January mean daily streamflow 40,400
February mean daily baseflow 28,700 February mean daily streamflow 42,200
March mean daily baseflow 40,800 March mean daily streamflow 60,600
April mean daily baseflow 42,600 April mean daily streamflow 61,000
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May mean daily baseflow 31,900 May mean daily streamflow 44,900
June mean daily baseflow 20,200 June mean daily streamflow 28,700
July mean daily baseflow 13,500 July mean daily streamflow 18,900
August mean daily baseflow 10,800 August mean daily streamflow 15,700
September mean daily baseflow 10,300 September mean daily streamflow 16,600
October mean daily baseflow 12,600 October mean daily streamflow 21,100
November mean daily baseflow 21,500 November mean daily streamflow 34,100
December mean daily baseflow 27,400 December mean daily streamflow 43,500

Mean daily baseflow 24,200 Mean daily streamflow 35,900
Median daily streamflow 24,200

2-year recurrence baseflow 23,800
5-year recurrence baseflow 19,700 Q7,2 Streamflow 4,900
10-year recurrence baseflow 18,000 Q7,10 Streamflow 3,000
20-year recurrence baseflow 16,200
50-year recurrence baseflow 14,400
100-year recurrence baseflow 13,500

every 2 years (50 percent chance in any year) through every 100 years (1 percent chance in any
year). The mean daily streamflows include both baseflow and overland flow during periods of
precipitation. The “Q” streamflows are the lowest 7-day means that could be expected every 2
years (50 percent chance in any year) or every 10 years (10 percent chance in any year). When
compared to similar statistics computed for streams elsewhere in Pennsylvania, these values are
relatively high on a per square mile of drainage area basis, indicating that the Pocono Creek
watershed has a substantial ground-water resource.
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